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METHOD AND MEANS FOR CONTEXT-BASED INTERACTIVE 

COOPERATION 

The present invention relates to a method and an 
arrangement for context -based interactive cooperation. 

Background of the Invention 
5 When a group of individuals cooperate with each 

other, you now and then need to come into interactive 
contact with an individual who is in a place where he 
cannot be seen. The contact may involve, for instance, 
that you want to find the individual, try to reach him 

10 on the telephone, send a message etc. 

When you feel the need of contacting a certain indi- 
vidual, you do not usually know whether you will be suc- 
cessful. Nor do you know whether the contact will disturb 
the individual in his work. This uncertainty causes fric- 

15 tion in the cooperation. If the contact fails, you often 
try to leave a message (voice, SMS, mail, messenger, let- 
ter etc) , but you rarely know when you will receive an 
answer. This means that the interactive contact you tried 
to establish failed when you wanted it, and you will 

20 remain uncertain of when the contact attempt will lead to 
a result. 

Owing to the uncertainty, you may try to compensate 
for your need by contacting another individual or other 
individuals and, thus, the same matter will circulate and 

25 disturb a plurality of individuals. If this contact is 
successful, you may interrupt the matter in which the 
individual is engaged and the individual ' s own planned 
tasks are disturbed in a manner which will then affect 
himself and also other individuals. All this results in 

30 a loss of time and turbulence in the cooperation in the 
group and may cause costly frictions and disturbances in 
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the business or social consequences if the members of the 
group are more focused on such aspects. 

An important reason for these problems is that the 
current context in which the individual you want to con- 
5 tact is positioned is not known to you. Attempts have 

been made to solve this problem using different means in 
connection with mobile phones. Examples of such sugges- 
tions are disclosed in EP 1217849, WO 0141457, US 5742905 
and WO 9966747. 

10 Use is ^generally made of a method of detecting the 

work context of the individual called and then automa- 
tically giving the calling individual information about 
in which state the called individual is or ensuring that 
the call attempt will be automatically handled when the 

15 called individual then is in a suitable context. 

There may be reasons to consider the discussed prob- 
lems from a behavioural perspective. 

The situation where we find ourselves affects and 
controls us consciously or unconsciously in our further 

20 actions. This controlling situation may be called the 
context in which we find ourselves. The context may be 
characterised by different aspects: where we are posi- 
tioned, the individuals which are in our vicinity, the 
objects or tools, with what we are engaged, with which 

25 individuals we interact etc, but also for how long these 
features have existed and affected us. In aspects of 
context, it may also be included how we visualise the 
future, for instance how long time is available to 
achieve a certain result. 

30 Our capability of observing different aspects of 

context is decent, but our capability of remembering in 
detail aspects of context is generally quite weak. It 
is difficult to remember straight away what we did an 
ordinary day a week ago and how our context changed 

35 during that- day, and it may even be difficult to remem- 
ber the same things of yesterday or even an hour ago. 
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The context may help us to remeinber, to make deci- 
sions, to make assessments, to plan and so on. By return- 
ing to the same place, we can be reminded of what we were 
doing there, by noticing a scent we can be reminded of 
5 things that we experienced when we noticed the same scent 
etc. 

The context in which we find ours.elves affects our 
behaviour and our decisions. As a rule we are pretty 
unaware of how this happens. If we have a good descrip- 

10 tion as the function time of the context in which we have 
found ourselves, we can generally assess what we have 
done during a certain period of time and maybe also begin 
to understand the reasons why we did what we did. In that 
case, this might serve as guidance to realising what we 

15 need to do for the time to come, i.e. planning 
documentation . 

A fairly detailed description of context makes it 
easier for us to remember and implies that we can later 
add aspects of context that are missing so that the 

20 description will be more complete. Especially when the 

completions must be based on our assessments, it is often 
easier to add them successively. 

Active processing of this type may also lead to 
reflections and means that we will begin to understand 

25 why we are doing what we are doing. The more we refine 

the image of context, the easier it is to make the image 
more and more distinct. It means that if, also after a 
long time, you return to the image, the inner image of 
what happened exactly at that moment can be sharp. This 

30 creates a context that allows you to assess whether what 
you did on the occasion can be useful to the matter in 
which you are involved right now. 

It may also result in the possibility of reflecting 
upon how you should have acted instead to arrive at a 

35 result that was better than the one actually obtained. 

If the context can be represented in distinct images, it 
would facilitate the work of processing, reinforcing and 
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refining it as regards the past, present times as well 
as future. By sharing such images, or in any case images 
with specially selected aspects of context, with others, 
it will be possible to create a better base for inter- 
5 action since individuals are included in each other's 
contexts . 

Objects of the Invention 
10 A first object of the invention is to create, in a 

group of cooperating individuals, a clear image of the 

context in which the members of the group are positioned. 

It will then be natural and advantageous for the members 

of the group to study this image as background informa- 
15 tion and let it influence the decisions and actions that 

concern interactive cooperation in the group. 

According to the invention, it is made easy for the 

members of the group to come into appropriate interactive 

contact with each other, when required, by a visit or by 
20 communication, and to assess which disturbance a contact 

with another member of the group can be expected to 

cause . 

Description of the Invention 

25 Individuals and their environment are provided with 

tags with sensors which automatically can register 
aspects of context, for instance current location {place 
of presence) , reachability via communication means, 
interaction with or use of tools, presence of or 

30 interaction with other individuals etc. By a tag is meant 
in this context a small electronic unit which can be 
allocated to individuals, objects, work objects, tools, 
premises etc, allowing them and their state to be 
detected automatically. The tags can communicate with, 

35 for instance by radio, physical networks or with other 
suitable means. The information from them is collected, 
buffered and compiled to make the information available 
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for the individual^ for example, in the computer or 
computers he uses in his work, or in a separate display. 

The sensors generate information that can be 
expressed in contextual aspects and stored on a storage 
5 medium as a log and then processed to context graphs as 
a function of time for the meitODers of the group. Such 
contextual aspects can be made available to the indivi- 
dual and comprise at least the past and present times, 
but may also comprise planned states for a contextual 

10 aspect for future times. 

It is known to register such information that can 
be used to indicate an aspect of context* 

US 5555376 discloses how it is possible to collect 
contextual information which is there used for the pur- 

15 pose of controlling apparatus based on the context in 
which the user is positioned. EP 1217860 discloses how 
it is possible to collect contextual information in a log 
and use it to generate context-based suggested decisions 
to guide a user. US 2003013459 discloses how it is pos- 

20 sible in an amusement park to follow a visitor's activi- 
ties and collect information about his activities. 

Registered contextual aspect information can be col- 
lected in a memory whose contents are then processed, 
sorted and compiled in a context log containing informa- 

25 tion about aspects of the person's context as a func- 
tion of time. This log can then be processed and be made 
available in the form of a context graph. The context 
graph can suitably be displayed on a screen of a com- 
puter, on the display of an advanced mobile phone, a per- 

30 sonal digital assistant or the like, or by a means cap- 
able of displaying an image. Interaction with the context 
graph can take place, for example, by means of a pointing 
device and a keyboard, or other input means. 

Such graphs can show where the individual has been 

35 (place of presence) , which other individuals were there 
at the same time, what tools have been active, the set- 
ting of the tool, the working posture used etc. If the 
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tool is computer-like, it is possible to show for 
instance pointing device or key activities/ active 
application/ file name thereof/ printout on printer, 
number of sheets printed etc. 
5 An individual comes into contact with a nvimber of 

work- or individual-related objects during a workday. 
Vehicles and tools may be involved/ workpieces in the 
foina of future products or parts of products that are 
processed/ packed and delivered/ incoming material or 

10 components that are processed etc. Also binders/ furni- 
ture etc. that are used in work may be involved. 

Individual-related objects can be a wallet, an 
article of clothing, a bunch of keys, a mobile phone/ 
a personal digital assistant etc. 

15 Objects as described above can be provided with tags 

and generate contextual aspects that may be included in 
the individual's log and then be used to generate traces 
in the individual's context graph/ which makes it easy 
for him to keep track of what he was doing during the 

20 day. 

When working with communication tools / it is pos- 
sible to include/ for instance/ states and activities 
of these such as engaged/ switched off/ reachable only 
in certain wayS/ called person/ dialled phone niomber or 

25 other addressing/ called by an identified person/ called 
by an identified phone number. The documentation which 
the individual produces in the course of the work by 
means of his tools (computer/ mobile phone/ personal 
digital assistant or the like) can also be marked and 

30 shown and be made available via the context graph. Also 
messages in text form, such as mail and SMS, or in image 
or sound form that have been exchanged with other indivi- 
duals can be shown in the graph with explanatory text 
about the character of the message. 

35 The log can also be used to show messages to itself/ 

which may then have the character of notes and the mark 
can refer to the point of time when the message or note 
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was stored in the context log. For example, it is pos- 
sible to use a mobile phone and give a message and let 
this message be indicated in the log at the point of time 
it was generated and let it be reproduced if the 
5 indication in the log is activated. 

If it is advantageous, it is possible now and then 
to supplement the automatically registered aspects of 
context with manual ones in order to elucidate, when 
required, the image of what has happened. For instance, 
10 some individuals may not be provided with automatic 

means, and it may then be necessary to make manual marks 
for them. 

It is also advantageous to be able to use the graph 
to show future aspects of context which are planned or. 

15 expected to occur. Plans for activities or meetings may 

be involved. Once the point of time occurs when the plan- 
ned time changes into present, it is advantageous to let 
the traces of the planning be included in the historical 
context graph to allow the planning to be compared with 

20 what actually happened. 

All such context signals help the individual to 
remember what he has accomplished. 

Based on the marks in this context graph, the indi- 
vidual can then mark the period of time during which he 

25 worked with a certain task and allocate it to a working 

account that he has chosen in connection with the context 
graph. In this manner, it is easy to provide a detailed 
account of working time. 

The accounting of working time is suitably made now 

30 and then during the day while it is still easy to remem- 
ber, by means of the context marks, what has been accom- 
plished. The resulting working time account can then be 
stored in the same log and may then be included as part 
of the context log, thus accentuating it further. 

35 The accounts can be summarized so that total worked 

time during the day is shown, total worked time from the 
beginning or for a specified calendar period. Estimated 
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time can also be entered^ and reduced by worked time, in 
order to show remaining time and also adjust it if is 
found to deviate from the estimation. 

Not only people need to account for worked time. 
5 This applies also more important objects, such as working 
machines, expensive computer equipment, plotters and 
printers, exclusive work tools, etc. For these objects, 
context logs can be created in a similar way as for 
persons, and include context aspects regarding who has 
10 used them, for what, and for how long, and thereby 

provide guidance how to account for used time. Objects 
that are moved to the tool may also be traced, and the 
time during which the tool has been used for a certain 
object. 

15 For documentation of different kinds, such as notes, 

recorded messages, files, images, video sequences and or 
other multimedia documentation, it is possible to use the 
context graph to relate the docximentation to a contextual 
aspect shown in the context graph. This makes it easy for 

20 the individual to find it and to assess its relevance by 
means of the context with which it has thus been cata- 
logued. When a plurality of individuals interact and 
exchange information, possibly based on contextual 
aspect, it may be important to include how other indivi- 

25 duals or oneself has communicated regarding the documen- 
tation, for instance in the respects sent to, received 
from, opened by, checked by, read by, commented on by, 
printed by etc. 

It is possible to distinguish between two types of 

30 information, a part that you want to share with others 

and matters that you want to keep to yourself, until fur- 
ther notice or permanently. 

The documentation with which the individual comes 
into contact and which has relevance to the work or which 

35 he performs himself in the course of the work by means 
of his ordinary tools, can be catalogued in the context 
graph and allocated to the working account to which it 
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belongs and to the point of time to which it was rele- 
vant- It can also be catalogued by means of one or more 
contextual aspects^ such as account, individual, work- 
er individual-related object etc. Thus, the continuous 
5 documentation gets into a context which allows the con- 
text to be kept, which automatically gives the documen- 
tation a more distinct limitation. Once this documenta- 
tion is included in the context, the context will be 
still more accentuated. 

10 In the context graph the documentation can be 

indicated with an icon and, by interacting with the icon, 
it is possible to access the documentation. It is also 
possible to choose to access the documentation via one or 
more contextual aspects to which it has been catalogued. 

15 This means that there will be a distinct context log 

which can be graphically oriented, where it is possible 
to clearly follow your tasks and the dociamentation to 
which it has been connected. This makes it easy to repeat 
what happened during a day, and you will get clear 

20 associations to remind you also of matters that have not 
been documented. 

This also means that the documentation will be put 
in order and be well structured, and by returning back in 
time via an account structure or a calendar, it will be 

25 possible to quickly find documentation connected to spe- 
cific tasks. By documentation being catalogued and 
indicated in the context, also the individual's own 
reflections can be collected in such documentation and 
thus get into a clear context, which creates conditions 
* 30 for fast learning. Above all it will be easy to analyse 
how you interact with other individuals when cooperating 
and how you take up the time of others and how others 
take up your own time and how this affects the time it 
takes to perform a task and the effect on quality this 

35 may have. Also the observations made of this may then 
suitably be included as a part of the context log. 
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This advanced and accentuated context creates pos- 
sibilities of analysing your own workday and also under- 
standing why it developed as it did. For instance, it is 
possible to see the effect of frequent disturbances and 
5 interruptions and thus begin to realise how you should 

control your day to make it successful and also to better 
understand how to interact with others. 

By the documentation being included in a context 
that contains aspects that are shared by individuals 

10 with whom you interact, excellent conditions will now 

be created to share such documentation within a working 
group in a quick, distinct and time-saving manner. 

Contextual aspects can be used not only as aids for 
an individual but also for a group. Interactive coopera- 

15 tion in a group can be facilitated if it is possible to 

communicate information that reflects the context (situa- 
tion) in which the members of the group find themselves. 

This may occur, for instance, by context graphs 
being shown with selected contextual aspects for indivi- 

20 duals in the group. They can provide guidance on deciding 
to contact the individual or refrain from doing so. They 
can also make it easier to choose whom to contact if more 
than one can assist in meeting the current need. They may 
also show that the individual in question would be dis- 

25 turbed by an attempt to be contacted. 

The context graph for an individual is not only the 
instantaneous situation but may also comprise how the 
situation has turned out for some time before the present 
(the wake) . The image of the context as a function of 

30 time during a preceding period can facilitate the assess- 
ment of the consequences of the attempt to be contacted 
for the further situation. The context graph may also 
comprise what the plans for the individual's activity 
look like for the future. 

35 The context graph may provide support to make it 

possible to assess whether the individual you want to 
contact is reachable and to understand the disturbance 
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a contact on this occasion could cause. For instance, 
the individual may be deeply engaged in a task which 
requires great concentration and in which an interruption 
would have a detrimental effect. It will then be possible 
5 to weigh the risk of disturbance against the benefit in 
the current case. 

If context graphs are shown simultaneously to a plu- 
rality in a group of individuals who could assist in per- 
forming a task, conditions are created to make it pos- 

10 sible to choose to contact the one who will have a good 
effect from his own and from the group's point of view. 
If context graphs are available more or less continuous- 
ly^ you learn to see patterns in the behaviour of the 
members of the group. This may gradually influence your. 

15 understanding and taking into consideration of their con- 
tactability and sensitivity to disturbance. 

An individual may extend the contextual aspects that 
are shared with others. For instance, an individual may 
add contextual aspects showing which tasks he has worked 

20 with and for how long, allocated working time, and docu- 
mentation which has been generated while working and 
which he wants to share with others in a rational manner. 
He can lay down conditions for such sharing of contextual 
aspects to apply to the members of the group who, for 

25 instance, have reported in which tasks they have been 
engaged and the documentation connected thereto for a 
reciprocal period of time. Particularly in a situation 
under stress, an individual must know what the others in 
the group are doing and what dociomentation they have pro- 

30 vided about this.* If an individual knows that it is pos- 
sible to be informed about this only if he manages his 
own part, then he will have an incentive to really manage 
his own part since otherwise he cannot see what others 
are doing . 

35 • It is possible to extend and generalise the system 

to share information about contextual aspects between the 
members of a group so that a second individual will not 
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be informed about contextual aspects of a first indivi- 
dual to a greater extent than the extent at which the 
second individual made his own information available to 
the first individual for a reciprocal or corresponding 
5 period of time. 

This is conveniently arranged in such a manner that 
by way of introduction each individual can define the 
restrictions he wants to make as regards the availability 
of his contextual aspects to different individuals in a 

10 group or to groups of individuals. It is then checked 
against each individual when new contextual aspects 
become available if he has himself made the corresponding 
contextual aspect available to such an individual for a 
reciprocal period of time. If this is not the case, he 

15 will not be informed about the current contextual aspect 
of this individual. 

In this way the system will be self -stabilising. 
Since an individual's own working context graph also 
shows him in a distinct manner what he has done he will 

20 obtain an increasing understanding for the value of con- 
tinuously reporting to other individuals how the work 
proceeds; it saves time. 

In order not to make restrictions by mistake, it is 
suitable to show a consequence of the restrictions made 

25 to others, for instance by these contextual aspects being 
erased for them, thus clearly indicating that this is due 
to the fact that an individual does not want to make his 
own contextual aspects of this type visible to the indi- 
vidual in question. It may also be important that an 

30 ' individual with his context graph be included in the 
group so that he sees an image of the information he 
shares with others and here also can see restrictions . 
that he has made. 

This method means that there will be no big brother 

35 in the system who can watch you without being seen and an 
individual determines to what extent he wants to be seen. 
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but is not allowed to see more of others than he himself 
is willing to show* 

The reciprocal period of time can be defined in 
several ways and can be differently defined for different 
5 aspects of context. It may also need to be adjusted and 
be formed in detail so as to suit the needs of a speci- 
fic group. The period of time can be a fixed and prede- 
termined period of time. For example, it may comprise a 
special day, week or month or be determined to apply to 

10 a predetermined task of a predetermined or restricted 

length. It may also have a fixed length, however rolling 
to the present, for instance so as to comprise three 
hours of the past and six hours of the future or the pre- 
ceding, current week and coming day, week or month, 

15 In another method, an individual will be informed 

about the contextual aspects of others for a certain 
extra time after he has given away a corresponding type 
of contextual aspects; for instance if he has shared con- 
textual aspect information with others for a certain day, 

20 he can be allowed to receive information of others for a 
subsequent hour, half day or day. It may sometimes be 
convenient to make the extra time short, just one or a 
few minutes. 

The method can be used, for example, to arrange 
25 for an individual to see in his own context log another 
member of the group only if he is in the same location 
and if he can also see the individual seeing him. This 
may occur by an individual defining the reciprocal period 
of time as the same period of time, i.e. the case when 
30 two individuals are in the same place at the same time. 
It can then be said that there is a short period of time 
rolling in time. 

When a contextual aspect related to documentation is 
shared, the system can, when such documentation is being 
35 opened, register this and state the point of time of this 
in the graph, for example by indicating a signature of 
the current individual at the current point of time in 
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connection with a documentation icon or a contextual 
aspect to which the documentation is catalogued. The 
individual opening the documentation can also indicate 
what he has done with the same, for instance read, check- 
5 ed or commented on the same. These events can also be 
marked, for example by giving the signature a special 
character. 

By sharing relevant contextual aspects, the work 
in the group can be facilitated in interactive contacts 

10 where it is important to take the context in which an 
individual is positioned into consideration. 

It is also important in a group to share contextual 
information, for example, in the form of allocation of 
tasks and catalogued documentation. These contextual 

15 aspects give the group a clear picture of how the work 

in the group proceeds and make it easier for the members 
of the group to select the correct approach of the work. 

Description of Figures 
20 Fig. 1 illustrates a number of different types of 

tags that can be used to generate in an automated manner 
contextual aspect information that will be included in a 
context log. 

Fig. 2 illustrates how tags and network interact in 
25 a location to create a context log. 

Fig. 3 illustrates how different types of network 
can interact to create context logs . 

Fig. 4 illustrates how to use different means to 
create context logs in a workroom. 
30 Fig. 5 illustrates how context logs can be creat- 

ed and handled and how different contextual aspects in 
different logs can be related to each other and thus 
be included in each other for an individual and for an 
object. Fig. 5 also shows how it is possible to interact 
35 with a context graph. 

Fig. 6 shows examples of how a number of individuals 
can exchange contextual aspect information. 
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Fig. 7 shows examples of how contextual aspects for 
past time and future can be presented in a context graph* 
These examples are aimed in the first place at coopera- 
tion in terms of work. 
5 Fig. 8 illustrates more examples of context graphs 

and how it is possible to restrict which contextual 
aspects an individual is prepared to share with others. 

Fig. 9 shows a variant of context graphs for more 
socially oriented cooperation. 

10 

Description of Embodiments 

In the following the invention will be described 
in a number of embodiments. They are to be regarded only 
as a few examples of a large number of variants of the 
15 invention and should in no way be considered to limit the 
invention . 

Fig. 1 exemplifies means that can be used to help to 
generate^ in an automated manner, information about 
aspects of the context in which an individual or an 
20 object can be positioned and which is to be included in a 
context log . 

The Figure illustrates the structure of a person tag 
1, which can be provided with one or more antenna systems 
10, one or more communication systems 11/ one or more 

25 sensors 12, means for data processing and storage 13, and 
other analogue and digital electronics 14 used to make 
the different parts of the autolog cooperate. Finally 
there are power supply means 15, such as a battery or a 
connection to some other power supply. Some kind of 

30 protective encapsulation is also included. 

The person tag can be an independent unit, for 
instance as illustrated by IB where it has a cord and 
suitably can be worn around the neck, or it can be an 
integrated tag lA in a watch 9. This type of tag is used 

35 for the individual to obtain automatic marks in his con- 
text graph and, to ensure this, a tag can therefore be 
allocated to one or more personal objects normally used 
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by an individual in his daily work^ It can be placed in 
a wallet/ a mobile phone/ a bunch of keys or the like. 

Several types of tags have a more or less similar 
structure. The exact classification is not very impor- 
5 tant/ and the following description is only exemplifying 
and does not comprise a complete enumeration* 

A tag can be designed as an object tag 2. It can be 
used for different types of objects, for instance a work 
object which is to be processed and which is moved in a 

10 workroom between different tools. The object tag is con- 
veniently provided with sensors that can indicate a move- 
ment or change. It can also be used to designate deliv- 
eries etc- It can also be used to designate important 
binders or instructions. 

15 Another tag can be a tool tag 3 which is attached 

to tools that are particularly important in the business, 
for instance a mobile phone, a special instrument, a 
tool, a computer or the like. If a telephone is involv- 
ed, the sensors 12 of the tag can be adapted to detect 

20 whether the telephone is engaged in a call. A tool tag 

can also be used to mark working furniture, in which case 
its sensors can detect the working posture or setting of 
furniture. 

Yet another type of tag is a position tag 4 which is 
25 permanently attached in a position to indicate its iden- 
tity for the context log. Sensors 12 can be used, for 
example, to detect light and temperature in the position. 
A position tag 4 can have its own power supply 15 con- 
nected to permanent electric mains, but can also be ope- 
30 rated by a battery. A variant of this position tag can 
have a sensor consisting of a GPS receiver, thus allow- 
ing the tag to keep track of its geographic position. 

A special type of tag is a log tag 5 which can be 
provided with one or more antenna systems 10, one or more 
35 communication systems 11, one or more sensors 12, means 
for data processing and storage 13, and other analog and 
digital electronics 14 used to make the different parts 
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of the autolog cooperate. The power supply 15 may con- 
sist of ^ for instance / a battery or a connection to some 
other power supply. There are also means for storing of 
logged information 16. 
5 A tag can be built into or integrated with an 

object normally used by the individual in his work^ for 
instance a watch 9 with a tag lA, a mobile phone 8 with 
a tag 3A, or a mobile computer 7 with a tag 3B. 

For the objects which are of the tool type, a tool 

10 tag 3 or a log tag 5 can often be integrated with the 

hardware and can, in the extreme case, consist of soft- 
ware. This may be the case, for example, when the tool 
is a computer 7, but may also apply to a qualified mobile 
phone 8 or a personal digital assistant or some other 

15 tool with a qualified data processing and communication 
capacity. 

The tag program 17 is integrated in the software of 
the computer 7 . The sensor part 18 in the software gene- 
rates information about how the computer is used, about 

20 the documentation generated and about the interaction 
with log information which the individual performs by 
means of the tool. The communication part 19 is used in 
the program to transmit information to the place or the 
places where the context log then is to be stored and 

25 where it is included in the same. 

As is evident from. Fig. 2, a person tag la is 
located in a place 20 where at the same time a work 
object tag 2, a tool tag 3b and a network-connected 
computer 32, belonging to the individual la, with an 

30 integrated software tag 3Ca are located. There is also a 
person tag lb carried by another individual who is in the 
room at the same time. 

In the room there is a gateway 45. The tags commu- 
nicate with the gateway 45, which preferably occurs as 

35 encrypted messages 23. When a person tag la is within the 
communication range of the gateway 45, the gateway can 
establish which other tags 2, 3a and 3b are at the same 



wo 2005/062227 



• mi 

PCT/SE2004/001967 



18 

time positioned in the same room and which other person 
tag or tags lb are positioned there at the same time. 

Via the network 42, there can now in the server 33 
be generated information in the context logs 29a and 29b 
5 for the individual with the person tag la and for 

the individual with the person tag lb with essential 
information as a function of time* Context information 
can then be used to generate context graphs which can be 
sent via the network to other individuals. 

10 In particular the individual with the person tag la 

can use his information in the context log 29a to show a 
context graph in the computer 32 and use it in support of 
work allocation and documentation and let the integrated 
tag 3Ca communicate information about this directly to 

15 the network so that information about this is included in 
the context log 29a» 

Fig. 3 illustrates how communication related to 
person tags can be used to generate a context log 29a for 
the individual who has the person tag la and is located 

20 place 20 and a log 29b for the individual who has the 

person tag lb and is located in the place 21 and transfer 
them to environments where they can used to generate 
contextual aspect information^ for example in the 
network-connected computer 32 provided with an integrated 

25 software tag 3Ca. 

The gateway 45 has one or more antenna systems 46, 
one ore more radio systems 47 and other electronics 48 
for indications, data processing, communication and 
encryption and cofunction. It also has means for power 

30 supply 4"9, generally permanently, but in some cases a 

battery or some other power supply not connected to mains 
may be preferred. The gateway 45 is used to transfer 
encrypted messages 23 from the person tag la when it is 
positioned within the communication range of the gateway 

35 45. At the same time the gateway 45 can perceive com- 
munication from the other tags, the work object tag 2 
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and the tool tag 3a/ which are within its communication 
range . 

Information from the gateway 45 related to the 
person tag la is transferred via the network 42 to the 
5 server 33 where a log 29a is generated for the indivi- 
dual , from which it is apparent through which fixed gate- 
way 45 the information has come, which in turn identifies 
the room where the individual has been positioned. Loca- 
tion information can also come directly from the person 

10 tag 1 if it is provided with sensors for determining the 
position in the room or the geographic position. 

In the log 29a for the individual in the server 33/ 
there is also added information about which other tags, 
work object tag 2 and tool tag 3a/ were located in the 

15 room at the same time and tags of any other individuals 
which were also located there. The individual with the 
person tag la can then in the network-connected computer 
32 directly via the network 42 interact with his log 29a 
and the integrated software tag 3Ca can include 

20 information about such interaction with the log 29a. 

For an individual located in the place 21 and who is 
not positioned within the communication range of a fixed 
gateway/ it may instead be possible to- use a mobile 
network 40 and have a gateway 50 which is connected to a 

25 mobile phone 31. The gateway 50 has one or more antenna 
systems 51/ one or more radio systems 52 and other 
electronics 53 for indications/ data processing/ 
communication and encryption and cof unction. It also has 
means for power supply 54 , 

30 Analogously to that stated above/ the person tag lb/ 

the tool tag 3b and the GPS position tag 4 can com- 
municate with the gateway 50 via the mobile phone 31 and 
the mobile phone network 40 reach the network connection 
41 to the fixed network 42 and its server 33 and there 

35 generate a context log 29b for the person tag lb. In this 
case/ information from the GPS position tag 4 can then be 
used to define the place 21 where the individual has been 
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located and include this in the context log 29b of the 
individual. Some mobile phone networks can determine the 
position of the mobile phone by other methods , and in 
that case this information can alternatively be collected 
5 from the mobile phone operator or from the mobile phone. 
The information in the logs 29a and 29b in the 
server 33 can then be shown on a network-connected com- 
puter 32 with the software tag 3Ca or on the mobile phone 
31 with the software tag 3Bb. Alternatively, the informa- 

10 tion can be transferred via the mobile phone 31 to a 

mobile computer 30 with the software tag 3Cb. Especially 
if the mobile computer is used at the same time as a tool 
to compile documentation in the work, this is a conve- 
nient and practical solution. When the individual with • 

15 the person tag lb interacts with his context log 2 9b via 
the mobile computer 30 or the mobile phone 31, infor- 
mation about this can be included in the context log 29 
by means of the integrated software tags 3Cb and 3Bb 
respectively. 

20 Fig. 4 illustrates what it may look like in a work- 

room with a plurality of locations (places of presence) 
where a large number of different tags are positioned, 
fixed gateways 45a-45g, position tags 4a-4f, tool tags 
3a-3d are used and also person tags la-lb and a log tag 

25 5d are used. 

In the room there is the server 33 which stores 
information for the logs 29a-29d belonging to the indivi- 
duals having the respective person tags la-lb and log tag 
6d. There are also the work object tags 2a-d, which are 

30 processed in a machine having the tool tag 3d. The server 
33 is connected to the network via the switch 55, which 
in turn is connected to other switches 55a and 55b 
conducting the network to the gateways 45a-45g. In the 
room there are parts with more or less complete coverage 

35 of gateways 45a-g. In these areas, it is then possible to 
continuously generate a complete log in the server 33. 
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On the occasions the individual is positioned out- 
side the range of the gateways and also has no contact 
with a mobile network, in the manner illustrated in 
Fig. 3 and in Fig. 4, information can be stored locally 
5 in the log tag 5d. The log 29d can also establish that 
there is currently no contact with the log tag 5d* The 
log tag 5d is then assisted by the other tags in the 
room, for instance the furniture tag 3c which is attach- 
ed to a chair 61 placed at a desk 60, the position tags 
10 4a-4f • The latter are used to indicate the places of 

presence that are associated with the respective position 
tags . 

As soon as the log tag 5d is within the range of 
communication of the gateway 45a-g or, optionally, the • 

15 mobile gateway 50, information can be transferred from 
the log tag 6d to its context log 29d in the server 33. 

Fig. 5 exemplifies how an individual 24a is located 
with another individual 24b in a location 20. Information 
from the context in which the individual 24a is 

20 positioned is collected via tags (not shown) from 

individuals, furniture, tools etc. that are positioned in 
this location and communicate with the gateway 45a via 
the switch 55a and 55 to the server 33. These contextual 
aspects are stored by processor means 35 in the log 29a. 

25 Some alternative locations 21 and 22 for 

the individual 24a are also indicated in the Figure. 
Here, too, there is, as indicated, communication with the 
server 33 via gateways and switches. Information from the 
context log 29a has been processed by the processor means 

30 35 in the server 33 and presented as a contact graph 70a 
to the individual 24a on a screen 59a connected to the 
computer 32a. 

A work- or individual-related object 56 is also 
positioned in the location 20. It is provided with a tool 

35 tag (not shown) which can communicate with the gateway 

45a and supply its contextual information in the form of 
a log 27 containing information about contextual aspects 
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related to the object 56. Some of this information is 
related to the individual 24a via the relation 39B, which 
means that it will also be included in the log 29a. 

Step by step as the individual 24a works, he can 
5 guided by the context graph 70a by means of the computer 
32 and its pointing device 57a and also its keyboard 58a 
manually insert supplements to that shown in the context 
graph 70, such marks being included in the context log 
29a and presented in the now accentuated context graph 
10 70a. 

The context graph 70a shows graphical traces as a 
function of time of activities for the object 56. Step by 
step as various tasks are being performed, the individual 
24a can now by means of the pointing device 57a and the 

15 keyboard 58a mark the period of time he estimates, guided 
by the traces in the graph, to have used for a certain 
task and allocate it to a working account. This informa- 
tion is then saved in the server 33 by processor means 35 
in the form of contextual aspect information concerning 

20 allocation in the log 26. It is related to the log 29a 
via the relation 39C, which means that it will also be 
included in the log 29a. It also means that the context 
graph can now be still more accentuated. 

The documentation performed by the individual 24a 

25 while working by means of the computer 32 can be cata- 
logued based on contextual aspects in the context graph 
70a. The documentation is indicated by means of an icon 
in connection with the contextual aspect which is shown 
in the context graph and to which the individual has 

'30 chosen to relate it. This may involve, for instance, an 
observation of what happened to the object 56 just after 
the work was begun or comments on problems with the task 
which has been performed and which may need be document- 
ed. In this case, it can be natural to catalogue the 

35 documentation so that it will be allocated to the working 
account that is used for the task. The information of the 
documentation is stored in the server 33 in the documen- 
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tation log 25. It is related to the log 29a via the rela- 
tion 39D, which means that it will also be included in 
the log 29a. It also means that the context graph will 
now be more accentuated. 
5 On the storage medium 39 information is also stored 

about the contextual . aspects which the individual 24a is 
not willing to share with other individuals or groups of 
individuals. Information about this is stored in the log 
28 and is related to the log 29a via the relation 39A, 

10 which means that this information thus is also included 
in the log 29a. By means of this information it is con- 
trolled^ for instance, if the individual 24b is visible 
in the context graph of the individual 24a when they are 
located in the same location. 

15 For information collected in the context log 29b of 

the individual 24b, some information may have been shared 
with the individual 24a. This has been indicated with the 
relation 39E and such information from the log 29b will 
then be included in the log 29a. An example of how to 

20 arrange this will be described with reference to the next 
Figure . 

Fig. 6 illustrates how the individuals 24a-d having 
the logs 29a-d can exchange contextual aspect informa- 
tion. Similar methods can be used to share contextual 

25 aspect information between other types of logs. 

On his screen, the individual 24a looks at a context 
graph 70a which concerns himself and to which only he has 
access. The individual 24b studies on his screen 59b a 
context graph which is based on the contextual aspects 

30 concerning the individual 24a. 

The individual 24a controls via his context log 28a 
which is related to his log 29a which information about 
aspects of context he is not prepared to share to be 
included in the work context logs of each member of the 

35 group. Such controlling can either be individual towards 
individual members of the group or equal towards a number 
of individuals. This information is available in the 
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server 33 stored on the memory mediiam 39 and control- 
ling occurs by the processor means 35. Step by step as 
new contextual infoinnation comes from tags (not shown) to 
the gateways 45a, 45b etc, it is forwarded on the network 
5 via the switch 55 and the network card 44 to the server 
33. This contains sorting means 36a and 36b etc. which 
ensure that information related to a certain individual 
or object etc. gets into the correct log. For instance, 
contextual aspects which are directly related to the 

10 individual 24b are guided via the sorting means 36b so 
that they get into the log 29b. 

The individuals 24a-d can define restrictions of the 
contextual aspect information they are prepared to share. 
This can be determined, for example, via computer means 

15 32a-b by means of a pointing device 57a-b and a keyboard 
58a-b. This information is directed to the storage medium 
39 and gets into the logs 28a-d which are related to the 
respective logs 2 9a-d and thus is included as related to 
them or as part of them. 

20 Based on information about restrictions in the logs 

28a-d, the database managers 37a-d sort out contextual 
aspects which each individual is prepared to share with 
others. Information about these and information about 
restrictions are then stored in the memories 29A-D. Then 

25 the selection means 38a and 38b are used in such a manner 
that the contents of the memories are compared. 

For the individual 24a, contextual aspects in the 
memory space 29A are compared with contents in the memory 
spaces 29B-D. Contextual information from the memory 

30 ■ spaces 29B-D of the other individuals is then only let 
through to be included in the context log 29a of the 
individual 24a provided that the individual 24a has 
made corresponding information about aspects of context 
available to the respective individuals for a period of 

35 time reciprocal for the respective individuals. 

Correspondingly, information from the other indivi- 
duals' context logs for the individual 24b is compared 
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and processed in the unit 38b. The individuals 24c and 
24d have corresponding units which, however, are not 
shown in the Figure. In this way, the means 39a ensure 
that the individual 24b cannot be informed about the 
5 aspect of context of another member of the group to a 
greater extent than the extent at which he himself has 
shared the same type of context for a reciprocal period 
of time for the respective members of the group. 

The reciprocal period of time can be designed in 

10 various ways. For instance, it can be a fixed and pre- 
determined period of time which comprises, for example, 
a day, a week or a month. It may also have a fixed 
length, but rolling to the present, for instance so that 
it comprises three hours of the past and six hours of the 

15 future. In another method, an individual will be informed 
about contextual aspects of other individuals a certain 
time after he has given away the corresponding type of 
contextual aspects; for instance if he has shared con- 
textual aspect information for a certain day, he will be 

20 allowed to receive information of other individuals for 
a subsequent day. 

The method can also be used to arrange that an indi- 
vidual can see another member of the group in his own 
context log only if he is in the same location and if he 

25 also can see the contextual aspect ^^location" of the 
individual who sees his contextual aspect ^^location''. 
This may occur by defining the reciprocal period of time 
for this contextual aspect as the same period of time, 
i.e. when two individuals are in the same place at the 

30 same time. It may then be said that there is a short 
period of time rolling in time. Different reciprocity 
requirements can be set for different types of contextual 
aspects . 

The method can also be used to control what an indi- 
35 vidual 24b can see of contextual aspects of an individual 
24a on a display 59b which shows a context graph 71a of 
contextual aspects which the individual 24a is prepared 
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to share. However, contextual aspects are not shown in 
the context graph 71a to a greater extent than the extent 
at which the individual 24b has shared the same type of 
contextual aspects for a reciprocal period of time. 
5 Fig. 7 gives examples of what context graphs may 

look like and how they can express contextual aspects 
of an individual. The illustrations reflect how these 
contextual aspects can be presented to an individual on 
different occasions. 

10 It is possible to put these miniaturised context 

graphs of a group of individuals together, one miniature 
for each individual, to make it possible to see in one 
glance the appearance of the context at the same time 
for the entire group. It is also possible to have a plu- 

15 rality of groups where different individuals are includ- 
ed. The exact graphical traces are not limiting, and many 
variants are conceivable. The traces are illustrated in 
a grey scale, but it is convenient to use colours to 
improve perceptibility. 

20 The miniature of an individual consists of three 

plates. To the left there is the plate for the past 200 
(the wake) which shows how the most recent hours have 
turned out. In the middle there is the real time plate 
201 which shows how the situation in near real time turns 

25 out for the individual, and there is the future plate 202 
which shows the planning for the individual in question 
for a certain time to come. 

The plate designated 203 is used for various sym- 
bols, for instance for messages etc. to or from the indi- 

30 vidual in question. In the real time plate 201, a picture 
of the individual 204 is suitably placed, and his name is 
stated in plain text at 105. The past 200 has clock marks 
20 6. In the same manner the future 202 has clock marks 
207. How long time the past should cover and how long 

35 time the planning should cover depends on the nature of 
the work in the group. 
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The purpose of seeing traces of a work situation in 
the past is to make it easier to assess whether it is 
possible to reach the individual now or in the time to 
come. The traces should also indicate whether it may be 
5 expected that the individual will be disturbed by a con- 
. tact attempt. 

The planning of the individual 208 indicates when he 
has planned to arrive at work (just after 11) and when he 
has planned to leave (between 15 and 16) . In this case, 

10 the absence of traces indicates that he has not arrived 
and the reduced picture in the centre of the real time 
plate is used to symbolise that the system is not in con- 
tact with the individual. 

In a more trace-rich example of a miniature, it can 

15 be seen that the individual is in his room, which is 
indicated by the trace at the bottom in the presence 
planning 209. At about 9.30 am, the individual has left 
his room and walked to another room, which is indicated 
by a trace 210 higher up. The striped somewhat wider 

20 trace 211 indicates that the individual for the time of 
this trace is in a conference room. On the real time 
plate there is an extension of the same trace symbol 
which indicates that the individual at the moment is in 
the conference room and the name of this is stated 212. 

25 The picture of the individual 207 when he is at work is 

now larger and is shown with full contrast. For instance, 
the picture is placed to the left if the individual is in 
his room and to the right if he is somewhere else. 

Traces of key and pointing device activities 213 for 

30 a document that is stated with text 215 are in this case 
placed under the presence traces. In this case, it is the 
document with which the individual has worked most the 
present day. This can be a signal of great value for 
those who may want to contact the individual in question. 

35 The document with which the individual works right now is 
indicated at 216 and key and pointing device traces are 
evident from 214. Focused activities can provide guidance 
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that the individual in question is concentrated on the 
task at issue and that there is a risk of disturbing his 
concentration if you contact him. 

The individual may be reachable by a mobile phone. 
5 In some systems, this can be indicated, or the system may 
detect and set this. If the individual in question has 
been open to receive mobile phone calls, this can be 
indicated by a dotted trace 218. In the same way it can 
be indicated with a trace if the individual is engaged on 

10 the phone 219. 

If an individual plans to be in a different place 
which is also connected to the system by a gateway; this 
is indicated by a mark 220 and the place is stated in 
plain text at 221. It is evident from the traces that 

15 he arrived somewhat later than planned 223 and at a dif- 
ferent place 222 than the place 221 that was planned. 
Finally, Fig. 4 shows an example of how it is possible 
to mark that an individual plans to work in a place 225 
without connection to the log. This is indicated by a 

20 wider planning trace 224 at the top. 

Fig. 8 shows by way of introduction further examples 
of context graphs. One example shows that the individual 
left work just after 11 am and then left a conference 
room 226. At about 11.30 am he began a phone call which 

25 is still going on 229. The picture 229 of the individual 
is placed in the centre of the real time plate, which 
indicates that the system is not in contact with him but 
that it detects his phone status. 

The next example illustrates when the individual has 

30 planned absence, in this case sickness absence, which is 
indicated by the bar 230. The character of the absence is 
stated in plain text 231. The individual left work at 
10.30 am, which is evident from the trace 233. At 
11.30 am he began to speak on the telephone and he still 

35 does at the current moment, which is evident from the 
trace 232. 
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The following examples illustrate that it is pos- 
sible to use pictures to illustrate which individuals 234 
and 235 are to be found as visitors in a workroom. In the 
lower part of the pictures there are indicators indicat- 
5 ing for how long the individuals have been in the room. 
When a visitor's chair indicates a visitor in the work- 
room/ the presence signal can indicate that the indivi- 
dual is engaged 236. The same or a similar signal can 
be set manually or there may be a tag detecting that the 
10 individual has closed the door. 

The principles of the system imply that an indivi- 
dual can only see other individuals' aspects of work 
context which he is prepared to show and for a corre- 
sponding or reciprocal period of time. The grey field 237 
15 indicates that an individual does not want to show more 
than about 30 min of his past. Then he cannot see other 
individuals' past further, which this illustrates. 

In the next example, the entire plate of the past 
has been masked. Also the computer applications with 
20 which an individual works are concealed 239, as are also 
parts of planned time 240. 

Finally, an example 241 shows that the name of the 
place where an individual is at the moment is masked 
away. 

25 Thus, each individual controls which contextual 

aspects he wants to share with others, but can only study 
other individuals' contextual aspects to a corresponding 
degree . 

Fig. 9 shows an example of how aspects of context 
30 can be illustrated for a group of individuals which 

cooperate, maybe in a more social manner. People may be 
involved, who live in different places but who cooperate 
socially to help each other to handle a problem that con- 
cerns all of them. 
35 For these individuals, it may be important to be 

able to establish an interactive contact with each other 
in a simple manner. This can be achieved as follows. 
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There is a communication place in the home of each indi- 
vidual where the individual can seat himself and thus 
automatically indicate that he is available to be con- 
tacted by someone else in the group. This place can be 
5 identical to the place where the individual normally 

reads his newspaper or has coffee, and when he is in this 
place he is engaged with matters that are not so impor- 
tant that he minds being interrupted. In this place there 
is a computer monitor that presents a contextual aspect 

10 graph corresponding to this figure. 

In the contextual aspect graph there is a symbolic 
conference table 301 which in the example accommodates 
eight people. Each individual is represented by a photo 
with his name under it. On the symbolic table in front 

15 of each individual, there is a contextual aspect plate 

302 which is divided into two parts, one showing a period 
comprising, for instance, four hours of the past 302a and 
the other four hours of the future 302b. In the joint 
between these two parts, the present is indicated 302c. 

20 The contextual aspect plate shows as a function of the 
past the individual's presence 303 at the communication 
table and also communication with another member of the 
group 304. 

On the indicator there is also room to show planned 
25 contextual aspects in the form of, for instance, presence 
305 at the communication table. A planned presence is 
also shown with contextual aspect traces in the past at 
the moment when planned presence changes into the present 
and is shown on the contextual aspect indicator* 306. This 
30 makes it possible to obtain an image of how consistent an 
individual is when he marks his future presence. 

An individual's present contextual aspect is shown 
by the individual's photo. If the individual's contextual 
aspect log registers that he is in a communication place, 
35 this is shown by the photo being enlarged and in colour 
307. If the individual's contextual aspect log does not 
register that he is in a communication place, a smaller 
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picture in black-and-white with low contrast 308 is shown 
instead. 

To contact one of the individuals, it is sufficient 
to interact by a pointing device with the picture of the 
5 individual with whom you want to communicate. When this 
happens, for instance a voice contact can be established 
by telephone and this is indicated as long as the 
conversation is going on on the respective individuals' 
contextual aspect plate 309. The individuals talking to 

10 each other are shown, for example, by lines connecting 
the respective individuals' contextual aspect plates to 
their present time lines 310. The contextual aspect in 
calls in present time can be indicated on the 
individual's picture in the form of a superposed symbolic 

15 communication object 311. 

If an individual you want to reach should not be 
there, it is possible to leave a voice message or a writ- 
ten message. This happens by interacting with the indivi- 
dual's picture using a pointing device and then reading a 

20 message or writing a message. The contextual aspect that 
a message has been delivered to an individual can be 
shown, for example, by an icon with a time indication 
312. If it is desirable to read the message once more, 
this can be done by interacting with the icon using a 

25 pointing device. 

If you have received a message from an individual, 
this can be indicated by an icon with a time statement 
313 at the individual who delivered the message, and it 
is possible to read the message by interacting with the 

30 icon by a' pointing device. 



